DISCRETE  MATHEMATICS : Math3001


HOMEWORK 5
Exercise 1

Many people are interested in genealogy, and often they are particularly interested in

showing that they are descendants of kings or queens or famous people. Alexander the

Great, who lived more than 2000 years ago, was one of the most successful generals of

all time. He had two sons and no daughters. Suppose we are interested in the set D

consisting of all the descendants of Alexander. Is the following a recursive definition

of D?



The 2 sons of Alexander are in D;



If x is in D and y is a child of x then y is in D.
Exercise 2
Give a recursive definition of the set of all integers greater than 3.
Exercise 3
Consider the set ℤ+ of non negative integers. Give a recursive definition of the subset

consisting of odd numbers in ℤ +.
Exercise 4
Give a recursive definition of the subset of ℤ + consisting of all powers of 2.
Exercise 5
 A search engine typically searches through text documents looking for the occurrence

of a given substring. For example, the words abhor, table, crab, abominate, and stabilize

all have the substring ab occurring inside them. Let A = {a, b} be the alphabet. Give

a recursive definition of the set of strings over A that contain the substring ab. (Note:

for a string to contain the substring ab, the letters a and b must be adjacent; a word

like frangible does have an a in it followed some time later by a letter b, but does not

have the substring ab in it.)
Exercise 6
 Let A = {a, b} be the alphabet. Give a recursive definition of the set of strings over A

that have even length.

(Hint: If a nonempty string has even length, then the string can be broken up into

two-letter substrings. There are four possible substrings of two letters, namely aa, ab,

ba, and bb.)
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